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Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
T min = 0.966, r m „ = 0.980 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.181 
S = 1.03 
2350 reflections 



0.057 



3472 measured reflections 
2350 independent reflections 
1280 reflections with / > 2a(l) 
Ri„, = 0.026 



181 parameters 

H-atom parameters constrained 
Ap max = 0.20 e A~ 3 
A/> mi „ = -0.23 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 298 K; mean cr(C-C) = 0.006 A; 
R factor = 0.057; wR factor = 0.181 ; data-to-parameter ratio = 1 3.0. 

In the title compound, Ci 5 H 12 N4-H 2 0, the organic molecule 
displays approximate non-crystallographic twofold symmetry: 
the dihedral angle between the benzimidazole ring systems is 
81.37 (12)°. In the crystal, the components are linked by O — 
H- ■ -N hydrogen bonds, forming chains propagating in [101]. 
Aromatic jt-jt stacking [centroid-centroid separation = 
3.595 (2) A] helps to consolidate the structure. 

Related literature 

For background to coordination polymers containing bridged 
imidazole systems, see: Jin & Chen (2007); Ma et al. (2003). 
For the synthesis, see: Lavandera et al. (1988). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


Ol-HID- ■ N4' 


0.85 


2.14 


2.940 (4) 


157 


01-H1C-N2" 


0.85 


2.12 


2.923 (3) 


157 


Symmetry codes: fi) 


x, y, z — 1; (ii) x- 


hl.y, z. 







Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

We gratefully acknowledge the financial support of the 
Education Office Foundation of Zhejiang Province (project 
No. Y201017321) and the Innovation Project of Zhejiang A & 
F University. 




Experimental 

Crystal data 

C 15 H 12 N 4 -H 2 0 
M r = 266.30 
Triclinic, PI 



H,0 



: 7.3035 (6) A 
= 8.9731 (8) A 
■■ 11.1943 (10) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6425). 



References 

Bruker (2002). SADABS. SMART and SAINT. Bruker AXS Inc., Madison, 

Wisconsin, USA. 
Jin, S. W. & Chen, W. Z. (2007). Inorg. Chim. Acta, 12, 3756-3764. 
Lavandera, J. L., Cabildo, P. & Claramunt, R. M. (1988). J. Heterocycl. Chem. 

25, 771-778. 

Ma, J. E, Yang, X, Zheng, G. L., Li, L. & Liu, J. F. (2003). Inorg. Chem. 42, 
7531-7534. 

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 



Acta Cryst. (2011). E67, o2943 



doi:1 0.1 107/S1 60053681 1041572 



Shi eta/. 02943 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, o2943 [ doi:10.1107/S1600536811041572 ] 
Bis(l//-benzimidazol-l-yl)methane monohydrate 
T. Shi, S. Jin, J. Zhu, Y. J. Liu and C. C. Shi 

Comment 

Bridged imidazole derivatives are a good choice of a N-donor ligand, and the flexible nature of the spacers allows the ligands 
to bend and rotate when coordinating to metal centers so as to conform to the coordination geometries of the metal ions. 
Significant progress has been achieved by us (Jin et ah, 2007) and others (Ma et ah, 2003) in this area. 

As an extension of our research in bridged imidazole derivatives, here in this paper, we report the structure of the title 
compound, (I). 

The r.m.s. deviations of the two benzimidazole rings are 0.003 A and 0.007A. They make dihedral angle of 81.37 (12)° 
with each other, indicating the almost perpendicular arrangement of both rings. 

In the crystal, the water molecule and the bis(A r -benzimidazolyl)methane molecule are connected together by the 
O — H--N hydrogen bonds to form a chain. 

Experimental 

The starting material bis(A r -benzimidazolyl)methane was prepared according to the published procedure (Lavandera et al, 
1988). Crystals of bis(A r -benzimidazolyl)methane monohydrate were formed during an experiment to recrystallize the title 
compound. A solid of bis(A r -benzimidazolyl)methane (24.8 mg, 0.10 mmol) in 4 ml of dmf and 1 ml of water was stirred 
for about 1 h at room temperature to dissolve it, then the solution was filtered into a test tube. The solution was left standing 
at room temperature for three weaks, colorless block crystals were isolated after slow evaporation of the solution in air at 
ambient temperature. The crystals were collected and dried in air to give the title compound. 

Refinement 

H atoms bonded to the O atoms were located in a difference Fourier map, the O — H distance was kept 0.85 A and refined 
isotropically. Other H atoms were positioned geometrically with C — H = 0.93-0.97 A, and constrained to ride on their parent 
atoms with t/i S0 (H) = 1.2 U eq (C). 



Figures 




Fig. 1. The structure of the title compound, showing displacement ellipsoids drawn at the 30% 
probability level. 
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Fig. 2. Two-dimensional corrugated sheet structure formed through ti-ti interactions. 



Bis(1 H-benzimidazol-1 -yl)methane monohydrate 



Crystal data 

C15H12N4H2O 
M r = 266.30 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.3035 (6) A 
b = 8.9731 (8) A 
c= 11.1943 (10) A 
a = 103.578(2)° 
(3= 103.408(2)° 
y = 96.934 (1)° 

V= 681.67 (10) A 3 



-3 



Z=2 

P(000) = 280 
D x = 1.297 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 733 reflections 
6 = 2.4-21.4° 

H = 0.09 mnT 1 

T=298K 

Block, colorless 

0.40 x 0.38 x 0.23 mm 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 

T min = 0.966, T max = 0.980 

3472 measured reflections 



2350 independent reflections 

1280 reflections with / > 2a(7) 
R int = 0.026 

©max — 25.0 , 9 m i n — 2.4 

h = -7^8 

A: = —9 — >10 
/ = -13->12 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.057 



wR(F z ) = 0.181 

S= 1.03 

2350 reflections 
181 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[a 2 (F 0 2 ) + (0.0662P) 2 + 0.2485P] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Ap m ax = 0.20 e A~ 3 
Ap min = -0.23eA" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

Ol— H1D-N4' 0.85 2.14 2.940 (4) 157 

Ol— H1C-N2" 0.85 2.12 2.923 (3) 157 
Symmetry codes: (i)x,j>,z-l; (ii) x+1, y, z. 
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Fig. 2 
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